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(57)Abstract: 

PURPOSE: To subject a non-alkali long-fiber glass- 
wool forming a heat-insulating member of a vacuum 
heat-insulating material to needle punching. 
CONSTITUTION: A vacuum heat-insulating material 
6 consists of a vacuum container 8 and a heat- 
insulating member 9 contained in the container. The 
heat- insulating member is formed by overlapping a 
non-alkali long-fiber glass-wool 10 and thereafter 
compactly matting the glass-wool by needle 
punching. The non-alkali long-fiberglass-wool 10 is 
subjected to needle punching to have a density of 
100-230kg/cubic meter. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the vacuum insulation material characterized by performing needle pvmching 
processing to this glass wool after said heat insulation member piles up non-alkali continuous glass 
fiber glass wool in the vacuum insulation material which consists of heat insulation members into 
which the interior is put in the container made into a vacuum, and this container. 
[Claim 2] Vacuum insulation material indicated by claim 1 characterized by carrying out [ cubic 
meter ] the consistency of the non-alkali continuous glass fiber glass wool which performed needle 
punching processing in 100-230kg /. 

[Claim 3] Vacuum insulation material indicated by claim 1 characterized by carrying out [ cubic 
meter ] the consistency after the vacuxmi suction of non-alkali continuous glass fiber glass wool in 
250-450kg /. 

[Claim 4] It is the vacuum insulation material characterized by having added inorganic materials, 
such as 2 - 10% of the weight of water glass, as a binder, and carrying out press working of sheet 
metal of the non-[ after said heat insulation member piles up non-alkali continuous glass fiber glass 
wool / said ] alkali continuous glass fiber glass wool to this glass wool in the vacuum insulation 
material which consists of heat insulation members into which the interior is put in the container 
made into a vacuum, and tiiis container. 



[Translation done.] 
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* NOTICES * 

«7PO and. NCIPI are no^ responsible for euiy 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the vacuum insulation material used as heat 

insulators, such as a refrigerator. 

[0002] 

[Description of the Prior Art] Conventionally, this seed vacuum insulation material contains the 
restoration object which comes to hold powdery parts, such as pearlite powder, to PE liners, such as 
a nonwoven fabric which has permeability in the container which formed the gas barrier property 
film in saccate, exhausts it from the interior of a container in the state of this receipt, is closed 
airtightly, holds the interior to a vacua and is constituted (for example, refer to JP,62-13979,A). 
[0003] 

[Problem(s) to be Solved by the Invention] However, although the restoration object which held the 
powdery part in the PE liner of a nonwoven fabric, and was formed is put in in the container of gas 
barrier property, and is exhausted and he is trying for the interior to be in a vacua with the above- 
mentioned conventional **** configuration, there was a problem which said container is influenced 
[ by which vacuiun suction is carried out ] of the configuration of a powdery part, Siwa and 
irregularity generate in this container, a contact condition with a sheathing material worsens, or dust 
generates by said powdery part. 

[0004] This invention solves the above-mentioned problem, and while suppressing deformation of 
the container after carrying out vacuum suction, it aims at offering the vacuum insulation material 
which suppressed generating of dust. 
[0005] 

[Means for Solving the Problem] After it constitutes this invention from a heat insulation member 
into which the interior is put in the container made into a vacuum, and this container and it piles up 
non-alkali continuous glass fiber glass wool for this heat insulation member, it performs needle 
punching processing to this glass wool. 

[0006] Moreover, this invention carries out [ cubic meter ] the consistency of non-alkali continuous 
glass fiber glass wool in 100-230kg /by needle pimching processing. 

[0007] This invention carries out [ cubic meter ] the consistency after the vacuum suction of the non- 
alkali continuous glass fiber glass wool to which needle punching processing was performed in 250- 
450kg/. 

[0008] To this glass wool, as a binder, this invention adds inorganic materials, such as 2 - 10% of the 
weight of water glass, and carries out press working of sheet metal of the piled-up non-alkali 
continuous glass fiber glass wool. 
[0009] 

[Function] By having constituted as mentioned above, this invention piles up non-alkali continuous 
glass fiber glass wool for the heat insulation member by which puts in in a container and vacuimi 
suction is carried out, performs and forms needle punching processing, raises the consistency of the 
glass wool before vacuum suction, and makes contraction of the volume by vacuum suction small. 
[0010] Moreover, this invention is hardened carrying out press working of sheet metal of the non- 
alkali continuous glass fiber glass wool with the binder of inorganic materials, such as water glass, 
and suppresses contraction of the volume of the glass wool after forming and carrying out vacuum 
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suction of the heat insulation member. 
[0011] 

[Example] This invention is explained based on drawing below. 

[0012] Drawing 1 is the important section sectional view of the refrigerator using the vacuum 
insulation material which shows one example of this invention. Drawing 2 is the important section 
sectional view of the vacuum insulation material of this invention. Drawing 3 is process drawing 
showing the process which performs needle punching processing to the fiber of this invention. 
[0013] 1 is a refrigerator and this refrigerator consists of the tank 2, a heat insulator 3 arranged inside 
this tank, an inner case 4 arranged inside this heat insulator, and a heat insulation door 5 blockaded 
for opening of this inner case, enabling free closing motion. 

[0014] The heat insulator 3 consists of foaming polyurethane 7 which embeds the vacuum insulation 
material 6 and this vacuum insulation material. 

[0015] The vacuum insulation material 6 consists of a container 8 formed 2 ****s with barrier 
property films, such as gas and moisture, and a heat insulation member 9 contained in this container. 
This heat insulation member hardens the piled-up non-alkali continuous glass fiber glass wool 10 by 
needle punching processing, and is formed in the shape of a mat. The non-alkali continuous glass 
fiber glass wool 10 to which this needle pimching processing was performed is carrying out [ cubic 
meter ] the consistency in 100-230kg /. 

[0016] The non-alkali continuous glass fiber glass wool 10 is a continuous glass fiber object which 
consists 30- 100mm and the diameter of fiber of 6-25micro in fiber length. 
[0017] Thus, in the constituted vacuimi insulation material, the manufacture approach of the heat 
insulation member 9 which forms the core of the vacuum insulation material 6 is explained. First, the 
heat insulation member 9 is formed by putting in the non-alkali continuous glass fiber glass wool 10 
in the storage tank 12 which stored the solutions 11, such as water, moving the glass wool put on 
band-like on the band conveyor 13 from this storage tank, striking the non-alkali continuous glass 
fiber glass wool 10 band-like with the needle 15 of a large nimiber prepared in needle punching 
equipment 14, twining these glass wool mutually and hardening it. 

[0018] In the case of a square, the vacuum insulation material 6 places the heat insulation member 9 
into one container 8, and after it puts the container 8 of another side next, it heat seals Mikata. And 
vacuum suction is performed within a vacuum tub (not shown), the degree of vacuum in a container 
8 is made into 0.1-0.01 torrs, remaining one side by which opening is carried out is heat sealed and 
sealed, and the vacuum insulation material 6 is formed. At this time, vacuxmi suction of the heat 
insulation member 9 is carried out, and a consistency becomes [ cubic meter ] in 250-450kg /. From 
this, if the vacuum insulation material 6 sets up more highly the consistency by needle punching 
processing of the heat insulation member 9, it is made to make small the volimietric shrinkage after 
carrying out vacuxun suction, and can suppress deformation of a container 8. 
[0019] The vacuum insulation material 6 is contacted to the wall of a tank 2, is attached, it makes it 
filled up with foaming polyurethane 7 between this tank and inner case 4, is embedded with this 
foaming polyurethane between, and forms the heat insulator 3 in it. This heat insulator enables it to 
form a refiigerator etc. with a thick thin heat insulator by making thermal conductivity small using 
the vacuum insulation material 6 with small thermal conductivity. 

[0020] Since the non-alkali continuous glass fiber glass wool 10 by which needle punching 
processing was carried out is not hardened with the binder of an organic system, there is no 
generating of the gas from the binder of an organic system at the time of vacuum suction, and the 
thermal conductivity of the vacuum insulation material 6 does not become high by this gas. 
[0021] This invention makes small the volumetric shrinkage of the heat insulation member 9 at the 
time of carrying out vacuum suction of the inside of a container 8, and enables it to suppress 
deformation of a container 8 by making the non-alkali continuous glass fiber glass wool 10 become 
entangled with the needle 15 of needle punching equipment 14, hardening in the shape of a mat, and 
forming the heat insulation member 9. 

[0022] In addition, in the above-mentioned explanation, although it explained that the non-alkali 
continuous glass fiber glass wool 10 was formed by needle punching processing, moreover, it can be 
made to have the same effectiveness, even if it hardens non-alkali continuous glass fiber glass wool, 
pressing with inorganic system binders, such as water glass, and to make smaller contraction of the 
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volume after carrying out vacuum suction. 
[0023] 

[Effect of the Invention] According to this invention, the interior is constituted from a container 
made into a vacuum, and a heat insulation member into which it is put in this container as mentioned 
above. Since needle pimching processing was performed to this glass wool after piling up non-alkali 
continuous glass fiber glass wool for this heat insulation member The glass wool of continuous glass 
fiber can be twined mutually, it can harden in the shape of a mat, a heat insulation member can be 
formed, the volumetric shrinkage after this heat insulation member carries out vacuum suction can 
be made small, and deformation of a container can be suppressed. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPl are not: responsible for any 
damages caused by the use of this trams lati on . 

1. This docximent has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 



[Drawing 1] 




n 



[Translation done.] 
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